Genetically encodable design of ligand "bundling" on the surface of nanoparticles.
Polyhistidine peptide dendrimer self-assembles on CdSe/ZnS quantum dots (QDs) with very high affinity and stability, a property ascribable to its multivalent geometry. Here we designed a fluorescent protein, GCN-mCherry, that exists as an oligomeric bundled structure in solution as well as on the surface to imitate the structure of a synthetic dendrimer. GCN-mCherry forms a very stable assembly with QDs, which can resist displacement by 500 mM imidazole and the dendrimer peptide, as measured by the Förster resonance energy transfer from QD to mCherry. Our work manifested a prominent stability enhancement of protein-nanoparticle assembly through directional ligand-ligand interaction on the surface.